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(54) Transmitting system, transmitting apparatus, recording and reproducing apparatus 

(57) A transmitting system which comprises a trans- 
mission line, a transmitting apparatus connected to the 
transmission line, and a receiving apparatus connected 
to the transmission line, and transmits data between the 
transmitting apparatus and the receiving apparatus, 
wherein the transmitting apparatus comprises packet 
compressing means which receives input data compris- 
ing plural packets having identifiers as an input, identi- 
fies packets to be discarded and effective packets 
according to the identifiers, and outputs compression 
information indicating the number of continuously dis- 
carded packets and the effective packets to the trans- 
mission line, and the receiving apparatus comprises 
packet restoring means which receives the compres- 
sion information and the effective packets which have 
been output from the transmitting apparatus, generates 
ineffective packets which are as many as the discarded 
packets, and outputs the ineffective packets and the 
effective packets. 
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Description 

FIELD OF THE INVENTION: 

[0001] The present invention relates to a transmitting s 
system, a transmitting apparatus, a recording and 
reproducing apparatus, and a recording apparatus, for 
transmitting/recording a stream comprising plural pack- 
ets according to MPEG(Moving Picture Experts 
Group)2. w 

BACKGROUND OF THE INVENTION: 

[0002] It has been well known that a TS (transport 
stream) according to MPEG2 is a stream comprising is 
compressed digital video, compressed digital audio, 
and the like. The TS is used in digital broadcasting, and 
contains multiplexed plural programs. Hereinafter, TS" 
always refers to the TS according to MPEG2 (MPEG2 
TS). MPEG2 is defined in ITU-T H.222.0 (ISO/IEC 20 
13818-1) "Generic Coding of Moving Pictures And 
Associated Audio Information". 
[0003] Figure 3(a) and 3(b) show the TS. Shown in fig- 
ure 3(a) are TS packets. The TS comprises a set of TS 
packets which are fixed in length (188 byte). The TS 25 
packets each includes plural fields, i.e., 8-bit Sync Byte, 
a 13-bit PID (Packet Identifier), a 4-bit CC (Continuity 
Counter), an AF ([Adaptation Field) (0-184 bytes), and a 
payload (0-184 bytes), and so forth. Information irrele- 
vant to the present invention is not discussed herein. 30 
Information in respective fields of the TS packet will be 
discussed below. 

[0004] The Sync Byte (8 bits) is positioned at the head 
of the TS packet, and is 0x47 (Ox: hexadecimal 
numeral), which is used for detecting the head of the 35 
packet. 

[0005] The PID (13 bits) is used for identifying payload 
data. According to plural PIDs, plural programs con- 
tained in one TS can be identified. PID^OxIfff indicates 
that the corresponding TS packet is an ineffective (null) 40 
packet. 

[0006] The CC (4bit) increases one by one among the 
TS packets of the same PID. In some cases, neighbor- 
ing TS packets erf the same PID take the same CC 
value. They are called a "Duplicated Packet". When the as 
Duplicated Packet is transmitted, two TS packets of the 
same content are sequentially transmitted. 
[0007] The AF (0-184 bytes) is used for storing addi- 
tional information. 

[0008] The Payload (0-184 bytes) is used for storing so 
actual data, the length of which is determined by the 
length of the AF. 

[0009] In addition, the TS contains PCRs (Program 
Clock References) inserted at regular intervals. The 
PCR is information which a decoder at a receiving end ss 
uses so as to set the value of a reference time STC 
(System Time Clock) to the value intended by a trans- 
mitting end. Therefore, it is required that the PCR arrive 



at the receiving end at a timing as intended by the trans- 
mitting end. 

[0010] When the TS is used in the digital broadcast- 
ing, as shown in figure 3(b), an error correction code is 
sometimes added after the TS packet The typical code 
length of the error correction code is 16 bytes, and the 
TS packet and the error correction code (204 bytes in 
total) is transmitted as a unit. In some cases, the error 
correction code (16 byte) is dummy data 
[001 1 ] A description will be given of a prior art trans- 
mitting system which transmits the TS described above. 
[0012] One example of the prior art transmitting sys- 
tem is a system which adopts an adaptive clock system 
using an ATM (Asynchronous Transfer Mode). This is 
described in detail in Practical MPEG Text (P21 8-221), 
published by Aski Publishing Company. 
[001 3] Figure 8 shows this prior art transmitting sys- 
tem. In figure 8, reference numerals 81, 82, 83, 821, 
822, and 823 designate a transmitting apparatus, a 
receiving apparatus, a transmission line, receiving 
means, storage means, and PLL (phase-locked loop), 
respectively. The MPEG2 TS is input to the transmitting 
apparatus 81, the transmitting means 811 of which 
transmits the input data to the transmission line 83. The 
transmission line 83 is an ATM network. When transmit- 
ting input data on the transmission line 83, some vari- 
ance of delay occurs. The receiving means 821 of the 
receiving apparatus 82 receives data on the transmis- 
sion line 83. The receiving means 821 stores the 
received data in the storage means 822. The storage 
means 822 is an FIFO (first-in, first-out) memory, and 
outputs the input data in synchronization with the output 
clock The PLL 823 adjusts the speed of the output 
dock so that the amount of data stored in the storage 
means 822 is kept constant. To be specific, when the 
amount of stored data is larger than a predetermined 
value, the PLL 823 makes the speed of the output clock 
higher, while when the amount is smaller than the pre- 
determined value, the PLL 823 makes the speed lower. 
[001 4] As described above, in the prior art transmitting 
system, although some variance of delay occurs on the 
transmission line 83, the PLL 823 and the storage 
means 822 of the receiving apparatus 82 make it possi- 
ble to decode the data correctly. 
[001 5] However, in the prior art method, all the pack- 
ets (programs) contained in the input data are transmit- 
ted even for the case where only a part of them needs 
to be transmitted. This makes it impossible to realize 
effective use of the band of the transmission line. 
[0016] The similar problem occurs in the recording 
and reproducing apparatus. 

SUMARY OF THE INVENTION: 

[0017] It is an object of the present invention to pro- 
vide a transmitting system which is capable of transmit- 
ting data in such a manner that data to be transmitted 
on a transmission line can be reduced and a stream can 
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be reproduced correctly when it is received. 
[0018] It is another object of the present invention to 
provide a recording and reproducing apparatus which is 
capable of recording and reproducing data in such a 
manner that data to be recorded in a recording medium 
can be reduced and the stream can be reproduced cor- 
rectly when it is reproduced. 

[001 9] Other objects and advantages of the invention 
will become apparent from the detailed description that 
follows. The detailed description and specific embodi- 
ments described are provided only for illustration since 
various additions and modifications within the spirit and 
scope of the invention will be apparent to those skill in 
the art from the detailed description. 
[0020] According to a first aspect of the present inven- 
tion, in a transmitting system which comprises a trans- 
mission line, a transmitting apparatus connected to the 
transmission line, and a receiving apparatus connected 
to the transmission line, and transmits data between the 
transmitting apparatus and the receiving apparatus, the 
transmitting apparatus comprises: packet compressing 
means which receives input data comprising plural 
packets having identifiers as an input, identifies packets 
to be discarded and effective packets according to the 
identifiers, and outputs compression information indi- 
cating the number of continuously discarded packets 
and the effective packets to the transmission line, and 
the receiving apparatus comprises: packet restoring 
means which receives the compression information and 
the effective packets which have been output from the 
transmitting apparatus, generates ineffective packets 
which are as many as the discarded packets, and out- 
puts the ineffective packets and the effective packets. 
Therefore, it is possible to realize a transmitting system 
which is capable of reducing data to be transmitted on 
the transmission line and reproducing the stream cor- 
rectly when it is received. 

[0021] According to a second aspect of the present 
invention, in the transmitting system of the first aspect 
the transmitting apparatus further comprises: identifying 
means which receives a fixed clock and the input data 
synchronized with the fixed clock as inputs, identifies 
the packets to be discarded and the effective packets 
according to the identifiers, and outputs identification 
signals each indicating that a packet is either the effec- 
tive packet or the packet to be discarded; and counting 
means for counting the number of continuously dis- 
carded packets from the identification signals. 
[0022] According to a third aspect of the present 
invention, in the transmitting system of the second 
aspect, the input data to the transmitting apparatus is a 
transport stream according to MPEG2, and the identifi- 
cation signals each indicates that the packet is either 
the packet to be discarded or the effective packet 
according to the corresponding packet identifier. 
[0023] According to a fourth aspect of the present 
invention, in the transmitting system of the third aspect 
the output means of the transmitting apparatus inserts 



the compression information for replacing a continuity 
counter of an effective packet positioned immediately 
after the compression information, and the packet 
restoring means of the receiving apparatus uses data in 

5 the continuity counter as the number of the continuously 
discarded packets, and replaces the continuity counter 
with the number which increases one by one among the 
packets of the same packet identifier. Therefore, when 
transmitting TS packets contained in the MPEG2 trans- 

w port stream, it is possible to further reduce data to be 
transmitted. 

[0024] According to a f ifth aspect of the present inven- 
tion, in the transmitting system of the second aspect, 
— the transmitting apparatus, when the value of the count- 
15 ing means reaches a predetermined value, outputs 
either the packet to be discarded or the ineffective 
packet into which the discarded packet has been con- 
verted, as the effective packet. Therefore, it is possible 
to make fixed-length data of the number of continuously 
discarded packets. 

[0025] According to a sixth aspect of the present 
invention, in the transmitting system of the first or sec- 
ond aspect, the receiving apparatus further comprises: 
a storage for storing the ineffective packets and the 
effective packets as data and outputting the packets in 
synchronization with a clock in the order in which the 
packets are input; and an adaptive clock generating 
device for outputting the clock so that the amount of the 
data stored in the storage is kept constant Therefore, it 
is possible to reproduce the dock synchronized with the 
data from the transmitting end. 
[0026] According to a seventh aspect of the present 
invention, in the transmitting system of the sixth aspect, 
the adaptive clock generating device outputs the clock 
so that the amount of the data stored in the storage 
when one effective packet is input thereto is kept con- 
stant. Therefore, it is possible to reproduce the clock 
more correctly. 

[0027] According to an eighth aspect of the present 
invention, in the transmitting system of the first or sec- 
ond aspect, the receiving apparatus further comprises: 
a storage for storing the effective packets and the com- 
pression information as data and outputting the data in 
the order as entered; packet restoring means for read- 
ing the data from the storage, outputting the ineffective 
packets when there is no data in the storage, and out- 
putting the ineffective packets which are as many as the 
discarded packets of the number indicated by the com- 
pression information and the effective packets when 
there is data in the storage, the ineffective packets and 
the effective packets being output in synchronization 
with the clock; a counter for increasing its value by (the 
number of the discarded packets indicated by the com- 
pression information) x (packet length) when the com- 
pression information is input thereto, increasing its 
value by the packet length of the effective packet when 
the effective packet is input thereto, and decreasing its 
value by one when the dock is input thereto; and an 
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adaptive clock generating device for outputting the clock 
so that the value of the counter is kept constant. There- 
fore, it is possible to realize a small-scale circuit includ- 
ing a storage of a smaller capacity. 
[0028] According to a ninth aspect of the present 
invention, in the transmitting system of the eighth 
aspect, the adaptive clock generating device outputs 
the clock so that the value of the counter counted when 
the effective packet is received is kept constant. There- 
fore, it is possible to reproduce the clock more correctly. 
[0029] According to a tenth aspect of the present 
invention, a transmitting apparatus for processing input 
data and outputting the processed data to a transmis- 
sion fine, comprises: identifying means which receives a 
fixed clock and an MPEG2 transport stream as input 
data comprising plural packets having identifiers as 
inputs, identifies packets to be discarded and effective 
packets according to the identifiers, and outputs the 
effective packets and identification signals each accord- 
ing to a packet identifier of either the packet to be dis- 
carded or the effective packet; counting means for 
counting the number of continuously discarded packets 
from the identification signals; and output means for 
outputting compression information indicating the 
number of continuously discarded packets which has 
been counted by the counting means and the effective 
packets to the transmission line. 
[0030] According to an eleventh aspect of the present 
invention, in the transmitting apparatus of tenth aspect, 
the output means inserts the compression information 
for replacing a continuity counter of the effective packet 
positioned immediately after the compression informa- 
tion. 

[0031] According to a twelfth aspect of the present 
invention, a transmitting apparatus for processing input 
data and outputting the processed data to a transmis- 
sion line, comprises: identifying means which receives a 
fixed clock and the input data comprising plural packets 
having identifiers which is synchronized with the fixed 
clock as inputs, identifies the packets to be discarded 
and the effective packets according to the identifiers, 
and outputs identification signals each indicating that a 
packet is either the effective packet or the packet to be 
discarded; counting means for counting the number of 
continuously discarded packets from the identification 
signals; and output means for outputting compression 
information indicating the number of continuously dis- 
carded packets which has been counted by the counting 
means and the effective packets to the transmission 
line; the output means outputting either the discarded 
packet or the ineffective packet into which the discarded 
packet has been converted, as the effective packet, 
when the value of the counting means reaches a prede- 
termined value. 

[0032] According to a thirteenth aspect of the present 
invention, in a recording and reproducing apparatus 
which comprises a recording apparatus for processing 
input data and recording the processed data in a record- 



ing medium, and a reproducing apparatus for reading 
the data from the recording medium, the recording 
apparatus comprises: identifying means which receives 
a fixed clock and an MPEG2 transport stream as input 

5 data comprising plural packets having identifiers which 
is synchronized with the fixed clock as inputs, identifies 
packets to be discarded and effective packets according 
to the identifiers, and outputs the effective packets and 
identification signals each according to a packet identi- 

w fier of either the packet to be discarded or the effective 
packet; counting means which increases its value by 
one when the identification signal indicates that the 
packet is the packet to be discarded, and outputs its 
value as compression information and then sets its 

is value to zero when the identification signal indicates 
that the packet is the effective packet; and recording 
means which records the compression information out- 
put from the counting means and the effective packets 
in the recording medium; and the reproducing appara- 

20 tus comprises: packet restoring means which reads the 
compression information indicating the number of dis- 
carded packets and the effective packets from the 
recording medium, generates ineffective packets as 
many as the discarded packets, and outputs the ineffec- 

25 tive packets and the effective packets. Therefore, it is 
possible to realize a recording and reproducing appara- 
tus which is capable of reducing data to be recorded in 
the recording medium and reproducing the stream more 
correctly when it is reproduced. 

30 [0033] According to an fourteenth aspect of the 
present invention, in the recording and reproducing 
apparatus of the thirteenth aspect, the recording means 
of the recording apparatus inserts the compression 
information for replacing a continuity counter of an 

35 effective packet positioned immediately after the com- 
pression information, and the packet restoring means of 
the receiving apparatus uses data in the continuity 
counter as the number of the continuously discarded 
packets, and replaces the continuity counter with the 

40 number which increases one by one among the packets 
of the same packet identifier. Therefore, when recording 
TS packets contained in the MPEG2 transport stream, it 
is possible to reduce data to be reooded. 
[0034] According to a fifteenth aspect of the present 

45 invention, in a recording and reproducing apparatus 
which comprises a recording apparatus for processing 
input data and recording the processed data in a record- 
ing medium, and a reproducing apparatus for reading 
the data from the recording medium, the recording 

so apparatus comprises: identifying means which receives 
a fixed clock and input data comprising plural packets 
having identifiers which is synchronized with the fixed 
clock as inputs, identifies packets to be discarded and 
effective packets according to the identifiers, and out- 

55 puts the effective packets and identification signals 
each indicating that a packet is either the packet to be 
discarded or the effective packet; counting means which 
increases its value by one when the identification signal 
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indicates that the packet is the packet to be discarded, 
and outputs its value as compression information and 
then sets its value to zero when the identification signal 
indicates that the packet is the effective packet; and 
recording means which records the compression infor- 5 
mation output from the counting means and the effec- 
tive packets in the recording medium; the recording 
means recording either the discarded packet or the inef- 
fective packet into which the discarded packet has been 
converted, as the effective packet, when the value of the 10 
counting means reaches a predetermined value; and 
the reproducing apparatus comprises: packet restoring 
means which reads the compression information indi- 
-cating the-number of discarded packets and the effec- 
tive packets from the recording medium, generates 15 
ineffective packets as many as the discarded packets, 
and outputs the ineffective packets and the effective 
packets. 

[0035] According to a sixteenth aspect of the present 
invention, a recording apparatus for processing input 20 
data and recording the processed data in a recording 
medium, comprises: identifying means which receives a 
fixed clock and an MPEG2 transport stream as input 
data comprising plural packets having identifiers which 
is synchronized with the fixed clock as inputs, identifies 25 
packets to be discarded and effective packets according 
to the identifiers, and outputs the effective packets and 
identification signals each according to a packet identi- 
fier of either the packet to be discarded or the effective 
packet; counting means which increases its value by 30 
one when the identification signal indicates that the 
packet is the packet to be discarded, and outputs its 
value as compression information and then sets its 
value to zero when the identification signal indicates 
that the packet is the effective packet; and recording 35 
means which records the compression information out- 
put from the counting means and the effective packets 
in the recording medium. 

[0036] According to a seventeenth aspect of the 
present invention, in the recording apparatus of the six- 40 
teenth aspect, the recording means of the recording 
apparatus inserts the compression information for 
replacing a continuity counter of an effective packet 
positioned immediately after the compression informa- 
tion. 45 
[0037] According to an eighteenth aspect of the 
present invention, a recording apparatus for processing 
input data and recording the processed data in a record- 
ing medium, comprises: identifying means which 
receives a fixed clock and input data comprising plural so 
packets having identifiers which is synchronized with 
the fixed clock as inputs, identifies packets to be dis- 
carded and effective packets according to the identifi- 
ers, and outputs the effective packets and identification 
signals each indicating that a packet is either the packet ss 
to be discarded or the effective packet; counting means 
which increases its value by one when the identification 
signal indicates that the packet is the packet to be dis- 



carded, and outputs its value as compression informa- 
tion and then sets its value to zero when the 
identification signal indicates that the packet is the 
effective packet; and recording means which records 
the compression information output from the counting 
means and the effective packets in the recording 
medium; the recording means recording either the dis- 
carded packet or the ineffective packet into which the 
discarded packet has been converted as the effective 
packet, when the value of the counting means reaches 
a predetermined value. 

BRIEF DESCRIPTION OF THE DRAWINGS: 
[0038] 

Figure 1 is a diagram showing a construction of a 
transmitting system according to a first embodiment 
of the present invention. 

Figure 2 is a diagram for explaining operation of the 
transmitting system of the first embodiment. 
Figure 3 is a diagram showing a TS according to 
MPEG2 as input data of the first embodiment. 
Figure 4 is a flow chart showing a process for com- 
pressing packets performed by a transmitting appa- 
ratus according to the first embodiment of the 
present invention. 

Figure 5 is a flowchart showing a process for restor- 
ing packets performed by a receiving apparatus of 
the first embodiment. 

Figure 6 is a diagram showing a receiving appara- 
tus according to a second embodiment of the 
present invention. 

Figure 7 is a diagram showing a recording and 
reproducing apparatus according to a third embod- 
iment of the present invention. 
Figure 8 is a diagram showing a prior art transmit- 
ting system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS: 

[0039] Now, a description will be given of preferred 
embodiments of the present invention with reference to 
figures 1 through 5. 

[0040] Initially, input data to be processed will be dis- 
cussed. 

[0041] Assume that the input data of the present 
invention comprises a set of packets which are fixed in 
length and is a stream synchronized with a clock. By 
way of example, the MPEG2 TS described in the prior 
art example will be used herein. 

Embodiment 1 . 

[0042] Figure 1 shows a construction of a transmitting 
system of the first embodiment. In figure 1, reference 
numerals 1 1, 12, and 13 designate a transmitting appa- 
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ratus, a receiving apparatus, and a transmission line, 
respectively. The transmitting apparatus 11 comprises 
packet compressing means 14 and transmitting means 
111. The packet compressing means 14 comprises 
identifying means 1 41 , selecting means 1 42, a transmit- 
ting counter 143, and means for multiplexing compres- 
sion information (multiplexing means) 144. The 
receiving apparatus 12 comprises packet restoring 
means 15, receiving means 121, storage means 122, 
and an adaptive clock generating device 123. The 
packet restoring means 15 comprises separating 
means 151, ineffective (null) packet generating means 
152, and multiplexing means 153. Hereinafter, a 
description will be given of operation of the first embod- 
iment with reference to figure! . 
[0043] First, operation of the transmitting apparatus 
1 1 will be described. 

[0044] The transmitting apparatus 1 1 receives an 
input clock, the MPEG2 TS synchronized with the input 
clock as input data, and select information as inputs. 
The select information is used for sorting out TS pack- 
ets and is composed of one or a plurality of PIDs. 
According to the select information, the TS packets con- 
tained in the input data is separated into effective pack- 
ets and packets to-be-discarded. The select information 
may be a set of PIDs indicating effective packets or a set 
of PIDs indicating the packets to-be-discarded, and any 
information will do so long as it can sort out the TS 
packets. In addition, if it is predetermined that the inef- 
fective (null) packets are always discarded according to 
fixed PIDs, then the select information may be dis- 
pensed with. Besides, a part or all of the select informa- 
tion may be stored in the transmitting apparatus 1 1 as 
predetermined (fixed) values. Moreover, the transmit- 
ting apparatus 11 may have a table showing corre- 
spondences between program numbers and PIDs. In 
this case, the user specifies a program number, which is 
converted into the corresponding PID by the transmit- 
ting apparatus, and used as the select information. 
[0045] In the packet compressing means 1 4, the iden- 
tifying means 141 identifies the effective packets and 
the packets to-be-discarded according to the select 
information. When the input packet is the effective 
packet, the identifying means 141 outputs an identifica- 
tion signal indicating that it is the effective packet. On 
the other hand, when the input packet is the packet to- 
be-discarded and a counter's value is not smaller than a 
predetermined value, the identifying means 141 outputs 
an identification signal indicating that it is the packet to- 
be-discarded, whereas when the counter's value is 
larger than the predetermined value, the identifying 
means 141 outputs an identification signal indicating 
that it is the effective packet. 
[0046] The selecting means 142 receives the input 
clock, the input data, and the identification signals, and 
outputs the effective packets according to the identifica- 
tion signals. At this time, the packets to-beKiiscarded 
are discarded. The transmitting counter 143 receives 



the identification signal as an input. When the identifica- 
tion signal indicates the "packet to-be-discarded", the 
counter 143 increases its value by one, and when the 
identification signal indicates the "effective packet", the 

5 counter 143 outputs its value at that point of time as 
compression information and then sets its value to "0". 
In other words, the transmitting counter 143 outputs the 
"number" of continuously discarded packets between 
the effective packets. 

10 [0047] When the multiplexing means 1 44 receives the 
effective packet (packets) and the compression informa- 
tion as inputs, it multiplexes these, and outputs the 
resulting compressed data. In this case, the multiplexing 
means 144 multiplexes the effective packet (packets) 

is and compression information, for example, by adding 
the compression information before the effective packet 
(packets), adding the compression information after the 
effective packet (packets), or placing the compression 
information between the effective packets. When the 

20 compression information is "0", that is, there is no dis- 
carded packets between the effective packets, com- 
pression information indicating "0" may be transmitted, 
or the compression information need not be transmitted. 
The transmitting method is not limited to these, and any 

25 method may be employed so long as positions of the 
effective packets and the compression information are 
recognized. 

[0048] The data length of the compression information 
is arbitrary. If it is 1 byte, then it can represent 255 con- 

30 tinuously discarded packets. In this case, the data 
length of the compression information is the maximum 
value of values which the counter 143 might take. When 
the data length of the compression information is varia- 
ble, or the data length of the compression information is 

35 larger than the number of continuously discarded pack- 
ets that might be expected, the identifying means 141 
need not receive the counter's value, but must output 
the identification signal indicating whether the input 
packet is the effective packet or the packet to-be-dis- 

40 carded. 

[0049] The packet compressing means 14 thus dis- 
cards the packets to-be discarded, and packetizes the 
compression information indicating the number of the 
discarded packets and the effective packet (packets) 

45 subsequent to the compression information, to generate 
compressed data (a packet). Other constructions of the 
packet compressing means 14 may be employed pro- 
vided that H performs such operation. 
[0050] The compressed data is output from the packet 

so compressing means 14 and input to the transmitting 
means 111, which transmits the compressed data 
through the transmission line 13. As the transmission 
line 13, an ATM transmission line or an IEEE 1394 trans- 
mission line may be used. The transmission line 13 may 

55 be constructed in different ways so long as it delivers 
packetized digital data. 

[0051] Subsequently, a description will be given of 
operation of the receiving apparatus 12. 



6 



11 



EP 0 933 949 A1 



12 



[0052] The receiving means 121 receives the com- 
pressed data on the transmission line 13, and sends it 
to the packet restoring means 15. 
[0053] In the packet restoring means 1 5, the separat- 
ing means 151 separates the compressed data into the s 
compression information and the effective packet (pack- 
ets), and then outputs them separately. Then, the inef- 
fective packet generating means 152 outputs ineffective 
packets which are as many as the discarded packets of 
the number indicated by the input compression irtforma- 10 
tion. In case of the MPEG2 TS, the ineffective packets 
are packets whose PIDs indicate Oxlfff. The multiplex- 
ing means 153 receives the effective packet (packets) or 
ineffective packet (packets) as inputs. When there are 
ineffective packets, the multiplexing means 153 outputs 15 
the ineffective (packet) packets and then outputs the 
effective packet (packets). On the other hand, when 
there are no ineffective packets, the multiplexing means 
153 outputs the effective packet (packets). 
[0054] The packet restoring means 15 thus receives 20 
the compressed data including the compression infor- 
mation and the effective packets as inputs and then out- 
puts ineffective packets of the number indicated by the 
compression information and the effective packets. In 
this case, the effective packet positioned after the com- 25 
pression information is output subsequently to the inef- 
fective packets to-be-restored according to the 
compression information. The construction of the 
packet restoring means 15 is not limited to that shown in 
figure 1 , and other constructions may be employed pro- 30 
vtded that it performs such operation. 
[0055] The storage means 122 stores the ineffective 
packets and the effective packets output from the packet 
restoring means 15, and outputs the stored packets as 
output data in the order in which they are input. At this 35 
time, the storage means 122 outputs the output data in 
synchronization with the output clock. The storage 
means 122 also outputs information indicating data 
amount stored therein. The adaptive clock generating 
device 123 adjusts the output dock so that the input 40 
data amount is set to the predetermined value. To be 
specific, when the data amount is larger than the prede- 
termined value, the generating device 123 makes the 
speed of the output clock higher, while when the data 
amount is smaller than the predetermined value, the 45 
generating device 123 makes the speed lower. Other 
constructions of the generating device 123 may be 
employed. For instance, the generating device 123 is 
implemented by a PLL which operates at a frequency of 
the input clock. Besides, the generating device 123 may so 
use a clock resource that makes clocks at a rate higher 
than the input clock of the transmitting apparatus 11, 
and reduce clocks to be output from the clock resource 
according to the data amount 

[0056] Figure 2 shows the outline of the processing ss 
performed by the transmitting system of the first embod- 
iment In figure 2, reference numeral 21 designates the 
input data, 22 designates compressed data, 21 1 , 221, 



and 231 designate the effective packets, 212 desig- 
nates packets to-be-discarded, 222 designates the 
compression information, and 232 designates the inef- 
fective packets. Hereinafter, a description will be given 
of effects of the present invention with reference to fig- 
ure 2. 

[0057] The transmitting apparatus 1 1 creates the 
compressed data 22 from the input data 21. The identi- 
fying means 141 identifies the effective packets 21 1 and 
the packets to-be-discarded 212. The packet compress- 
ing means 14 discards the packets 212 to generate the 
compressed data 22. The compressed data is com- 
posed of the effective packet (packets) 221 and the 
compression information 222. The effective packets 221 
are effective packets 21 1 of the input data, and the com- 
pression information 222 indicates the number of the 
packets 212 discarded immediately before the effective 
packet (packets) 221 . 

[0058] The receiving apparatus 12 is adapted to con- 
vert the compressed data 22 to the restored data 23. To 
be specific, the ineffective packets 232 indicated by the 
compression information 222 are generated, and 
inserted immediately before the corresponding effective 
packet (packets) 221. The received effective packets 
221 are the effective packets 231. As a result, these 
ineffective packets 232 and the effective packets 231 
are output. 

[0059] Thus, in accordance with the transmitting sys- 
tem of the first embodiment, the transmitting apparatus 
1 1 discards the packets to-be-discarded and transmits 
the compression information indicating the number of 
the continuously discarded packets. Therefore, it is pos- 
sible to reduce the amount of data and thereby improve 
transmission efficiency in the use of the transmission 
line. 

[0060] In the transmitting apparatus 1 1 of the transmit- 
ting system of the first embodiment, when the value of 
the counter 143 is larger than the predetermined value, 
the identifying means 141 outputs the identification sig- 
nal indicating the "effective packet" regardless of 
whether or not the packet of the input data is effective or 
ineffective. The predetermined value is set to the size of 
the transmission counter 143 to thereby prevent it from 
overflowing. 

[0061 ] The receiving apparatus 1 2 of the transmitting 
system of the first embodiment is capable of inserting 
the ineffective packets which are as many as the dis- 
carded packets into the same spots where the dis- 
carded packets were placed, according to the 
compression information. Hence, the data output from 
the receiving apparatus is equal in amount to the data 
input to the transmitting apparatus. In addition, the 
effective packets of the input and output data are dis- 
posed in the same position. Therefore, even if some var- 
iance of delay might occur at transmission, the adaptive 
clock generating device 123 can reproduce the clock 
with ease. The time intervals at which the effective 
packets arrive at a decoder are identical to those of the 
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effective packets in the input data to the transmitting 
apparatus. 

[0062] Thus, in accordance with the transmitting sys- 
tem, the transmitting apparatus, and the receiving appa- 
ratus of the first embodiment, when transferring data s 
comprising plural packets such as the MPEG2 TS, it is 
possible to reduce the amount of data, reproduce the 
transmission clock of the data, and maintain time inter- 
vals of required packets contained in the data. 
[0063] The construction of the packet compressing w 
means 1 4 is not limited to that shown in figure 1 as men- 
tioned previously. Another example of implementation of 
the packet compressing means 14 will be described fol- 
lowing a flowch art in f igure 4. 

[0064] Turning now to figure 4, in STEP 0, the coun- 15 
ter's value is set to "0". The counter herein is a variable 
for software processing by a CPU, or is a counter device 
for hardware. In STEP 1 , the packet is input. In STEP 2, 
the type of the packet is identified according to the 
select information. In STEP 6, when the packet is a 20 
packet to-be<Jiscarded, it is decided whether or not the 
counter's value is the predetermined value. The prede- 
termined value is the maximum value which the counter 
might take. When decided that the counter's value is 
less than the predetermined value, in STEP 7, the coun- 25 
ter's value is increased by "1". When decided that the 
counter's value is the predetermined value, in STEP 8, 
the counter's value is output as the compression infor- 
mation. In STEP 9, the counter's value is set to "0". In 
STEP 10. the ineffective packets or the effective packets 30 
and the compression information are output. When 
decided that the packet is the effective packet in STEP 
2, in STEP 3, the counter's value is output as the com- 
pression information. In STEP 4, the counter's value is 
set to "0". In STEP 5, the effective packet (packets) and 35 
the compression information are output. The packet 
compressing means 15 outputs the effective packet and 
the compression information in the same manner as the 
transmitting means 1 14. 

[0065] The packet compressing means 14 may be 40 
constituted by hardware shown in figure 1 , may be hard- 
ware or may perform computer processing by software 
provided that it operates following the procedure shown 
in figure 4. The packet compressing means 14 may be 
constructed in different ways so long as it receives the 45 
input data composed of plural packets having PIDs, 
identifies the effective packets and the packets to-be- 
discarded according to the PIDs, and outputs the com- 
pression information indicating the number of the dis- 
carded packets and the effective packets. so 
[0066] The construction of the packet restoring means 
15 is not limited to that shown in figure 1 as mentioned 
previously. Another example of implementation of the 
packet restoring means 15 will be described following a 
flowchart in figure 5. 55 
[0067] Turning now to figure 5, in STEP 1 1 , the com- 
pressed data is input to the packet restoring means 15. 
In STEP 12, the compression information and the effec- 



tive packet (packets) are identified. When the compres- 
sion information is identified in STEP 12, in STEP 13, 
the ineffective packet (packets) as many as the number 
indicated by the compression information are output. 
When the effective packet (packets) is identified in 
STEP 12, the effective packet (packets) is output in 
STEP 14. 

[0068] The packet restoring means 1 5 may be consti- 
tuted by hardware shown in figure 1, may be hardware, 
or may perform computer processing provided that it 
operates following the procedure shown in figure 5. The 
packet restoring means 15 may be constructed in differ- 
ent ways so long as it receives the effective packet and 
the compression informatipnas inputs, and generates 
and outputs the ineffective packets as many as the dis- 
carded packets. 

[0069] The input data to be processed is not limited to 
MPEG TS synchronized with the fixed clock. The 
present invention is applicable to any stream composed 
of a set of packets which are fixed in length and can be 
identified according to the PIDs. 
[0070] The input data is not limited to the data com- 
posed of TS packets (188 byte). In digital broadcasting, 
a 16-byte error correction code is added to each TS 
packet of 188 byte in some cases, or a tuner processes 
the error correction code, and then 16-byte dummy data 
(insignificant data) is added to the 188-byte packet in 
other cases. To process such input data, the transmit- 
ting apparatus 1 1 removes the 16-byte error correction 
code or the dummy data, which results in the 188-byte 
effective packet Then, the data restoring means adds 
the 16-byte dummy data to the 188-byte effective or 
ineffective packet, to generate 204-byte data. In accord- 
ance with this, data can be further compressed. Need- 
less to say, the 204-byte packet may be assumed to be 
the effective packet In a case where 188-byte packets 
and 204-byte packets coexist, flags each indicating "188 
byte" or "204 byte" may be added to the respective 
packets. In accordance with this, the same apparatus 
can process both of these data. 
[0071] The select information is not limited to the set 
of PIDs indicating the effective packets. For instance, a 
set of PIDs indicating packets to-be-discarded may be 
used. In addition, it is not always necessary to input the 
select information to the transmitting apparatus. If fixed 
selecting conditions are used, all or a part of the select 
information may be recorded in the transmitting appara- 
tus 1 1 as fixed values. In addition, packets including PSI 
(Program Specific Information) may be unconditionally 
considered as effective packets. In addition, if it is pre- 
determined that ineffective (null) packets are always dis- 
carded according to fixed PIDs, the selecting 
information may be dispensed with. Moreover, the 
transmitting apparatus 11 may have a table showing 
correspondences between program numbers and PIDs. 
In this case, the user specifies a program number, 
which is converted into the corresponding PID by the 
transmitting apparatus, and used as the select informa- 
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tion. Other select information may be used so long as 
the TS packets can be sorted out according to the 
same. 

[0072] As for the method for transmitting the compres- 
sion information, instead of using the method for adding s 
the compression information before the TS packet, a 
method for replacing reproducible information in the TS 
packet may be employed. For instance, the CC may be 
replaced by the compression information, which is taken 
out by the receiving apparatus, and then the CC is w 
reproduced. The CC is 4 bits and can represent 16 con- 
tinuously discarded packets. When replacing the CC, a 
duplicated packet is deleted as packets to-be-dis- 
carded. In addition, assuming that the lower 1 bit is not 
replaced, in a case where continuous TS packets have is 
the same PID and their CCs* lower 1 bits have the same 
value, it is decided that that these TS packets contain 
the same CC when it is reproduced by the receiving 
apparatus. Further, in a case where transmission is per- 
formed on a packet basis on the transmission line and 20 
the receiving apparatus need not identify the head of 
the TS packet according to the Sync Byte, the Sync 
Byte may be replaced by the compression information. 
These methods make it possible that the data length is 
not made larger than the length of the TS packet, and 25 
are applicable to arbitrary transmission lines. 
[0073] The operation of the adaptive clock generating 
device 123 is not limited to keeping the amount of data 
in the storage means 122 constant. The generating 
device 123 may operate in such a way that it keeps the 30 
amount of data stored in the storage means 122 when 
the effective packet is input thereto. The amount of data 
in the storage means 122 is reduced at a constant rate 
according to the output clock, and increased when one 
of the packets of the compressed data is input There- 35 
fore, by using the amount of data at the input of one 
packet as a criterion, it is possible to output the clock 
more correctly. 

Embodiment 2. 40 

[0074] A description will now be given of a receiving 
apparatus in a transmitting system according to a sec- 
ond embodiment of the present invention with reference 
to figure 6. 45 
[0075] Turning now to figure 6, reference numerals 
611, 612, 613, 614, 615, 64, 641, 642, 643, 644, and 
645 designate receiving means, storage means, sepa- 
rating means, means for computing data amount (com- 
puting means), packet restoring means, packet so 
separating means, a receiving counter, control means, 
means for generating ineffective packets (generating 
means), and multiplexing means, respectively. 
[0076] The receiving apparatus of this embodiment 
has replaced the receiving apparatus 12 of the first ss 
embodiment, and is adapted to receive the compressed 
data transmitted from the transmitting means 1 1 . 
[0077] The receiving means 61 1 receives the com- 



pressed data on the transmission line, which is then 
stored in the storage means 612. The storage means 
612, in response to a read request from the control 
means 643, outputs the stored data on a f irst-in, first-out 
basis. The storage means 612 also outputs "data 
amount" indicating the amount of data currently stored. 
The data amount may be the amount of stored data or 
may be a flag indicating the presence/absence of one or 
more packets of the compressed data. 
[0078] The packet restoring means 64 reads one of 
the compression information or the effective packet 
(packets) from the storage means 612, and then proc- 
esses them. The packet separating means 641 sepa- 
rates the input compressed data into the compression 
information and the effective packet (packets), and out- 
puts them. 

[0079] The compression information is input to the 
receiving counter 642. Receiving the compression infor- 
mation, the counter 642 adds its value to the number of 
the continuously discarded packets of the number indi- 
cated by the compression information. When a subtrac- 
tion instruction is input, the counter 642 decreases its 
value by one. Assume that the counter 642 can take 
negative values. 

[0080] The control means 643 receives the output 
clock, the data amount, the counter's value, and the 
effective packet (packets) as inputs. Instead of the effec- 
tive packet (packets), a flag indicating the pres- 
ence/absence of the effective packets may be input. 
The control means 643 operates on a packet-time basis 
indicated by the output clock. 

[0081] The control means 643, when the counter's 
value is "0" and the data amount indicates there is one 
or more compressed data, outputs a read request to the 
storage means 612. When the counter's value is not 
smaller than Tasa result of reading, the control 
means 643 outputs a select signal indicating the "inef- 
fective packet" to the multiplexing means 645, outputs 
the output request to the ineffective packet generating 
means 644, and outputs the subtraction instruction to 
the counter 642 for directing it to decrease its value by 
one. When the separating means 641 outputs the effec- 
tive packet as a result of reading, the control means 643 
outputs the select signal indicating the "effective packet" 
to the multiplexing means 645. 
[0082] The control means 643, when the counter's 
value is "0", and the data amount indicating that there is 
no compressed data, outputs a select signal indicating 
the "ineffective packet" to the multiplexing means 645, 
outputs the output request to the ineffective packet gen- 
erating means 644, and outputs the subtraction instruc- 
tion to the counter 642 for directing it to decrease its 
value by one. 

[0083] The control means 643, when the counter's 
value is not smaller than "1 ", outputs a select signal indi- 
cating the "ineffective packet" to the multiplexing means 
645, outputs the output request to the ineffective packet 
generating means 644, and outputs the subtraction 
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instruction to the counter 642 for directing it to decrease 
its value by one. 

[0084] Receiving the output request the ineffective 
packet generating means 644 outputs the ineffective 
packet. The multiplexing means 645 outputs the ineffec- s 
tive or effective packet according to the select signal. 
[0085] When the separating means 613 receives the 
compressed data input from the receiving means, it out- 
puts the compression information and the effective 
packet (packets) to the computing means 614. The w 
computing means 614, when the compression informa- 
tion is input thereto, increases its value by ((the number 
of the continuously discarded packets indicated by the 
compression information) x packet length), and when 
the effective packet is input thereto, it increases its value 15 
by the packet length. The computing means 614 also 
decreases the value according to the output clock. The 
adaptive clock generating device 615 outputs the clock 
so that the amount of data in the computing means 614 
is kept constant. To be specific, when the counter's 20 
value is larger than the predetermined value, the gener- 
ating device 615 makes the speed of the output clock 
higher, while when the counter's value is smaller than 
the predetermined value, it makes the speed lower. If 
the generating device 615 controls the output clock so 25 
that the amount of data increased as a result of the input 
of the effective packet to the computing means 614 is 
kept constant, then the clock can be reproduced more 
correctly. 

[0086] Thus, in accordance with the second embodi- 30 
ment, since the compression information before gener- 
ating the ineffective packets is stored in the storage, the 
same effects provided by the transmitting system of the 
first embodiment is attained with the storage of a 
smaller capacity, in contrast with the receiving appara- 35 
tus of the first embodiment. 

[0087] The construction of the computing means 614 
is not limited to that of this embodiment. For instance, 
when one compression information is always present 
before one effective packet the computing means 614 40 
may receives only the compression information as an 
input, and may increase its value by ( (the numbers of 
the continuously discarded packets indicated by the 
compression information + 1) x packet length). This 
realizes a simpler construction. 45 
[0088] In addition, the construction of the packet 
restoring means 64 is not limited to that shown in figure 
6. The other construction may be employed so long as 
the packet restoring means 64 reads the effective pack- 
ets and the compression information indicating the so 
number of the discarded packets from the storage 
means, outputs the effective packets and the ineffective 
packets of the number indicated by the compression 
information, and outputs the ineffective packets when 
there is no data in the storage means and outputs ((the ss 
ineffective packets of the number indicated by the fol- 
lowing compression information) minus (the number of 
these output ineffective packets)). 



Embodiment 3. 

[0089] Hereinafter, a description will be given of a 
recording and reproducing apparatus according to a 
third embodiment of the present invention with refer- 
ence to figure 7. 

[0090] In figure 7, reference numerals 71, 72, and 73 
designate a recording apparatus, a reproducing appara- 
tus, and a recording medium, respectively. The record- 
ing apparatus 71 comprises recording means 71 1, and 
packet compressing means 74. The reproducing appa- 
ratus 72 comprises reproducing means 721, clock gen- 
erating means 722, and packet restoring means 75. The 
packet restoring means 75 comprises packet separating 
means 751, a receiving counter 752, control means 
753, ineffective packet generating means 754, and mul- 
tiplexing means 755. 

[0091 ] Operation of the recording apparatus 71 will be 
described. 

[0092] The operation of the packet compressing 
means 74 of the recording apparatus 71 is identical to 
that of the packet compressing means 14 of the trans- 
mitting apparatus of the first embodiment, and there- 
fore, will not be discussed herein. The compressed data 
output from the packet compressing means 74 is 
recorded in the recording medium 73 by the recording 
means 711. 

[0093] As the recording medium, an optical disc, an 
optical magnetic disc, a hard disc, a memory, a mag- 
netic tape, and so forth are available. 
[0094] The operation of the reproducing apparatus 72 
will be described. 

[0095] The reproducing means 721 , in response to a 
read request from the packet restoring means 75. reads 
data from the recording medium 73. 
[0096] The construction of the packet restoring means 
75 is almost identical to that of the packet restoring 
means 64 of the second embodiment and difference 
between them is that the packet restoring means 64 
outputs ineffective (packet) packets when there is no 
compressed data but the packet restoring means 75 will 
not output data when there is no compressed data. The 
difference will be described below. The operation of 
each means which will not be described herein is iden- 
tical to that of each means of the packet restoring 
means 64 of the second embodiment. 
[0097] While the receiving counter 642 of the second 
embodiment may take negative values, the receiving 
counter 752 of the third embodiment takes only positive 
values. While the control means 643 of the second 
embodiment receives the data amount and performs 
control according to the data amount, the control means 
753 does not perform control according to the data 
amount. The control means 753 receives the output 
clock, the counter's value, and the effective packet 
(packets) as inputs, and operates on a packet-time 
basis indicated by the output clock. When the counter's 
value is "0", the control means 753 outputs a read 
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request to the reproducing means 721. When the coun- 
ter's value is "1 " or more, the control means 753 outputs 
a select signal indicating the "ineffective packet", out- 
puts an output request to the ineffective packet generat- 
ing mans 754, and outputs a subtraction instruction to 5 
the receiving counter 752 for directing it to decrease its 
value by one. When the separating means 751 outputs 
the effective packet to the multiplexing means 755, the 
control means 753 outputs the select signal indicating 
the "effective packet" to the multiplexing means 755. 10 
[0098] On the other hand, when the counter's value is 
"1" or more, the control means 753 outputs the select 
signal indicating the "ineffective packet" to the multiplex- 
ing-means -755, outputs-the output-request to-the inef- 
fective packet generating means 754, and outputs the 75 
subtraction instruction to the receiving counter 752 for 
directing it to decrease its value by one. 
[0099] The clock generating means 722 outputs a 
clock at the speed almost as high as that of a clock input 
to the recording apparatus 71 . 20 
[0100] As should be appreciated from the foregoing 
description, when recording data comprising plural 
packets such as the MPEG TS input in synchronization 
with the fixed clock, it is possible to reduce the recording 
capacity. Besides, since the data length of the input data 25 
is identical to that of the output data and the effective 
packets are present in the same spots in these data, 
correctly decoded data can be reproduced. 
[01 01 ] The construction of the packet restoring means 
75 of the third embodiment is not limited to that shown 30 
in figure 7. The other constructions may be employed so 
long as the packet restoring means 75 reads the effec- 
tive packets and the compression information indicating 
the number of the discarded packets from the storage, 
and outputs the ineffective packets of the number indi- 35 
cated by the compression information and the effective 
packets. 

Claims 

40 

1 - A transmitting system which comprises a transmis- 
sion line, a transmitting apparatus connected to the 
transmission line, and a receiving apparatus con- 
nected to the transmission line, and transmits data 
between the transmitting apparatus and the receiv- 45 
ing apparatus, wherein 

the transmitting apparatus comprises packet 
compressing means which receives input data 
comprising plural packets having identifiers as so 
an input, identifies packets to be discarded and 
effective packets according to the identifiers, 
and outputs compression information indicat- 
ing the number of continuously discarded pack- 
ets and the effective packets to the ss 
transmission line, and 

the receiving apparatus comprises packet 
restoring means which receives the compres- 



sion information and the effective packets 
which have been output from the transmitting 
apparatus, generates ineffective packets which 
are as many as the discarded packets, and out- 
puts the ineffective packets and the effective 
packets. 

2. The transmitting system of Claim 1 wherein 

the transmitting apparatus further comprises: 
identifying means which receives a fixed clock 
and the input data synchronized with the fixed 
clock as inputs, identifies the packets to be dis- 
- ~ carded-and-the effective packets-according to 
the identifiers, and outputs identification sig- 
nals each indicating that a packet is either the 
effective packet or the packet to be discarded; 
and 

counting means for counting the number of 
continuously discarded packets from the identi- 
fication signals. 

3. The transmitting system of Claim 2 wherein 

the input data to the transmitting apparatus is a 
transport stream according to MPEG2, and 
the identification signals each indicates that the 
packet is either the packet to be discarded or 
the effective packet according to the corre- 
sponding packet identifier. 

4. The transmitting system of Claim 3 wherein 

the output means of the transmitting apparatus 
inserts the compression information for replac- 
ing a continuity counter of an effective packet 
positioned immediately after the compression 
information, and 

the packet restoring means of the receiving 
apparatus uses data in the continuity counter 
as the number of the continuously discarded 
packets, and replaces the continuity counter 
with the number which increases one by one 
among the packets of the same packet identi- 
fier. 

5. The transmitting system of Claim 2 wherein 

the transmitting apparatus, when the value of 
the counting means reaches a predetermined 
value, outputs either the packet to be discarded 
or the ineffective packet into which the dis- 
carded packet has been converted, as the 
effective packet 

6. The transmitting system of Claim 1 wherein 

the receiving apparatus further comprises: 
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a storage for storing the ineffective packets and 
the effective packets as data and outputting the 
packets in synchronization with a clock in the 
order in which the packets are input; and 
an adaptive clock generating device for output- s 
ting the clock so that the amount of the data 
stored in the storage is kept constant. 

7. The transmitting system of Claim 2 wherein 

10 

the receiving apparatus further comprises: 
a storage for storing the ineffective packets and 
the effective packets as data and outputting the 
packets in synchronization with a clock in the 
order in which the packets are input; and is 
an adaptive clock generating device for output- 
ting the clock so that the amount of the data 
stored in the storage is kept constant. 

8. The transmitting system of Claim 6 wherein 20 

the adaptive clock generating device outputs 
the clock so that the amount of the data stored 
in the storage when one effective packet is 
input thereto is kept constant. 2s 

9. The transmitting system of Claim 7 wherein 

the adaptive clock generating device outputs 
the clock so that the amount of the data stored 30 
in the storage when one effective packet is 
input thereto is kept constant. 

10. The transmitting system of Claim 1 wherein 

35 

the receiving apparatus further comprises: 
a storage for storing the effective packets and 
the compression information as data and out- 
putting the data in the order as entered; 
packet restoring means for reading the data 40 
from the storage, outputting the ineffective 
packets when there is no data in the storage, 
and outputting the ineffective packets which 
are as many as the discarded packets of the 
number indicated by the compression informa- 45 
tion and the effective packets when there is 
data in the storage, the ineffective packets and 
the effective packets being output in synchroni- 
zation with the clock; 

a counter for increasing its value by (the so 
number of the discarded packets indicated by 
the compression information) x (packet length) 
when the compression information is input 
thereto, increasing its value by the packet 
length of the effective packet when the effective ss 
packet is input thereto, and decreasing its value 
by one when the clock is input thereto; and 
an adaptive clock generating device for output- 



ting the clock so that the value of the counter is 
kept constant. 

11. The transmitting system of Claim 2 wherein 

the receiving apparatus further comprises: 
a storage for storing the effective packets and 
the compression information as data and out- 
putting the data in the order as entered; 
packet restoring means for reading the data 
from the storage, outputting the ineffective 
packets when there is no data in the storage, 
and outputting the ineffective packets which 
are as many as the discarded packets of the 
"number indicated by the compression informa- 
tion and the effective packets when there is 
data in the storage, the ineffective packets and 
the effective packets being output in synchroni- 
zation with the clock; 

a counter for increasing its value by (the 
number of the discarded packets indicated by 
the compression information) x (packet length) 
when the compression information is input 
thereto, increasing its value by the packet 
length of the effective packet when the effective 
packet is input thereto, and decreasing its value 
by one when the clock is input thereto; and 
an adaptive clock generating device for output- 
ting the clock so that the value of the counter is 
kept constant. 

12. TTie transmitting system of Claim 10 wherein 

the adaptive clock generating device outputs 
the clock so that the value of the counter 
counted when the effective packet is received 
is kept constant. 

13. TTie transmitting system of Claim 11 wherein 

the adaptive clock generating device outputs 
the clock so that the value of the counter 
counted when the effective packet is received 
is kept constant. 

14. A transmitting apparatus for processing input data 
and outputting the processed data to a transmis- 
sion line, said apparatus comprising: 

identifying means which receives a fixed clock 
and an MPEG2 transport stream as input data 
comprising plural packets having identifiers as 
inputs, identifies packets to be discarded and 
effective packets according to the identifiers, 
and outputs the effective packets and identifi- 
cation signals each according to a packet iden- 
tifier of either the packet to be discarded or the 
effective packet; 
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counting means for counting the number of 
continuously discarded packets from the identi- 
fication signals; and 

output means for outputting compression infor- 
mation indicating the number of continuously s 
discarded packets which has been counted by 
the counting means and the effective packets 
to the transmission line. 

1 5. The transmitting apparatus of Claim 1 4 wherein 10 

the output means inserts the compression 
information for replacing a continuity counter of 
the -effective packet- positioned immediately 
after the compression information. is 

16. A transmitting apparatus for processing input data 
and outputting the processed data to a transmis- 
sion line, said apparatus comprising: 

20 

identifying means which receives a fixed clock 
and the input data comprising plural packets 
having identifiers which is synchronized with 
the fixed clock as inputs, identifies the packets 
to be discarded and the effective packets ■ 25 
according to the identifiers, and outputs identi- 
fication signals each indicating that a packet is 
either the effective packet or the packet to be 
discarded; 

counting means for counting the number of 30 
continuously discarded packets from the identi- 
fication signals; and 

output means for outputting compression infor- 
mation indicating the number of continuously 
discarded packets which has been counted by 35 
the counting means and the effective packets 
to the transmission line; 
the output means outputting either the dis- 
carded packet or the ineffective packet into 
which the discarded packet has been con- 40 
verted, as the effective packet, when the value 
of the counting means reaches a predeter- 
mined value. 

17. A recording and reproducing apparatus which com- 45 
prises a recording apparatus for processing input 
data and recording the processed data in a record- 
ing medium, and a reproducing apparatus for read- 
ing the data from the recording medium, wherein 

50 

the recording apparatus comprises identifying 
means which receives a fixed clock and an 
MPEG2 transport stream as input data com- 
prising plural packets having identifiers which is 
synchronized with the fixed clock as inputs, ss 
identifies packets to be discarded and effective 
packets according to the identifiers, and out- 
puts the effective packets and identification sig- 



nals each according to a packet identifier of 
either the packet to be discarded or the effec- 
tive packet; counting means which increases 
its value by one when the identification signal 
indicates that the packet is the packet to be dis- 
carded, and outputs its value as compression 
information and then sets its value to zero 
when the identification signal indicates that the 
packet is the effective packet; and recording 
means which records the compression infor- 
mation output from the counting means and the 
effective packets in the recording medium; and 
the reproducing apparatus comprises packet 
restoring means which reads the compression 
information indicating the number of discarded 
packets and the effective packets from the 
recording medium, generates ineffective pack- 
ets as many as the discarded packets, and out- 
puts the ineffective packets and the effective 
packets. 

1a The recording and reproducing apparatus of Claim 
17 wherein the recording means of the recording 
apparatus inserts the compression information for 
replacing a continuity counter of an effective packet 
positioned immediately after the compression infor- 
mation, and 

the packet restoring means of the receiving 
apparatus uses data in the continuity counter 
as the number of the continuously discarded 
packets, and replaces the continuity counter 
with the number which increases one by one 
among the packets of the same packet identi- 
fier. 

1 9. A recording and reproducing apparatus which com- 
prises a recording apparatus for processing input 
data and recording the processed data in a record- 
ing medium, and a reproducing apparatus for read- 
ing the data from the recording medium, wherein 

the recording apparatus comprises identifying 
means which receives a fixed clock and input 
data comprising plural packets having identifi- 
ers which is synchronized with the fixed clock 
as inputs, identifies packets to be discarded 
and effective packets according to the identifi- 
ers, and outputs the effective packets and iden- 
tification signals each indicating that a packet is 
either the packet to be discarded or the effec- 
tive packet; counting means which increases 
its value by one when the identification signal 
indicates that the packet is the packet to be dis- 
carded, and outputs its value as compression 
information and then sets its value to zero 
when the identification signal indicates that the 
packet is the effective packet; and recording 
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means which records the compression infor- 
mation output from the counting means and the 
effective packets in the recording medium; 
the recording means recording either the dis- 
carded packet or the ineffective packet into s 
which the discarded packet has been con- 
verted, as the effective packet, when the value 
of the counting means reaches a predeter- 
mined value; and 

the reproducing apparatus comprises packet 10 
restoring means which reads the compression 
information indicating the number of discarded 
packets and the effective packets from the 
recording medium, generates ineffective pack- 
ets as many as the discarded packets, and out- 15 
puts the ineffective packets and the effective 
packets. 

20. A recording apparatus for processing input data 
and recording the processed data in a recording 20 
medium, said apparatus comprising: 

identifying means which receives a fixed clock 
and an MPEG2 transport stream as input data 
comprising plural packets having identifiers 25 
which is synchronized with the fixed clock as 
inputs, identifies packets to be discarded and 
effective packets according to the identifiers, 
and outputs the effective packets and identifi- 
cation signals each according to a packet iden- 30 
tifier of either the packet to be discarded or the 
effective packet; 

counting means which increases its value by 
one when the identification signal indicates that 
the packet is the packet to be discarded, and 35 
outputs its value as compression information 
and then sets its value to zero when the identi- 
fication signal indicates that the packet is the 
effective packet; and 

recording means which records the compres- 40 
sion information output from the counting 
means and the effective packets in the record- 
ing medium. 

21. The recording apparatus of Claim 20 wherein the 45 
recording means of the recording apparatus inserts 
the compression information for replacing a conti- 
nuity counter of an effective packet positioned 
immediately after the compression information. 

so 

22. A recording apparatus for processing input data 
and recording the processed data in a recording 
medium, said apparatus comprising: 

identifying means which receives a fixed clock 55 
and input data comprising plural packets hav- 
ing identifiers which is synchronized with the 
fixed clock as inputs, identifies packets to be 



discarded and effective packets according to 
the identifiers, and outputs the effective pack- 
ets and identification signals each indicating 
that a packet is either the packet to be dis- 
carded or the effective packet; 
counting means which increases its value by 
one when the identification signal indicates that 
the packet is the packet to be discarded, and 
outputs its value as compression information 
and then sets its value to zero when the identi- 
fication signal indicates that the packet is the 
effective packet; and 

recording means which records the compres- 
sion information output from„.the counting 
means and the effective packets in the record- 
ing medium; 

the recording means recording either the dis- 
carded packet or the ineffective packet into 
which the discarded packet has been con- 
verted as the effective packet, when the value 
of the counting means reaches a predeter- 
mined value. 
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